IN THE CLAIMS : 

Please amend Claim 20 and cancel Claim 21 without prejudice or disclaimer 
of subject matter. Please add new Claims 22 and 23. The claims read as follows: 



1 . (Original) A position detecting apparatus that detects a position of 
an object, comprising: 

a position sensor that outputs at least two-phases of position detecting 
signals that change periodically or sinusoidally according to movement of the object; 

a signal adjusting unit that performs gain and offset adjustment of each of 
the position detecting signals by using adjustment data; 

a calculation unit that obtains a position of the object on the basis of the 
position detecting signals whose gains and offsets are adjusted; 

a counter that counts a wave number of the position detecting signals from a 
reference position; and 

a memory circuit that stores adjustment data corresponding to the wave 

number, 

wherein the signal adjusting unit adjusts gains and offsets of the position 
detecting signals on the basis of the adjustment data corresponding to the wave number that 
is counted by the counter and is stored in the memory circuit. 



2. (Original) The position detecting apparatus according to claim 1, 
further comprising a variability memory circuit storing gain and offset variability data of 
the position detecting signals corresponding to moving speed of the object, 

wherein the signal adjusting unit detects moving speed of the object and 
adjusts gains and offsets of the position detecting signals on the basis of variability data 
that is stored in the variability memory circuit and corresponds to the detected moving 
speed, and adjustment data corresponding to a wave number that is counted by the counter. 

3. (Original) The position detecting apparatus according to claim 1, 
further comprising: 

a temperature detector detecting ambient temperature of the position sensor; 

and 

a variability memory circuit storing gain and offset variability data of the 
position detecting signals corresponding to temperature, 

wherein the signal adjusting unit adjusts gains and offsets of the position 
detecting signals on the basis of variability data that is stored in the memory circuit and 
corresponds to temperature detected by the temperature detector, and adjustment data 
corresponding to a wave number that is counted by the counter. 

4. (Original) The position detecting apparatus according to claim 1, 
wherein adjustment data corresponding to the wave number is obtained when the reference 
position of the object is adjusted, and is stored in the memory circuit. 
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5. (Original) The position detecting apparatus according to claim 1, 
wherein the memory circuit is volatile memory. 

6. (Original) The position detecting apparatus according to claim 1, 
wherein the position sensor comprises a magnetic member periodically magnetized, and a, 
magnetic detector that relatively moves with the magnetic member in connection with 
movement of the object and outputs at least two phases of position detecting signals that 
change periodically or sinusoidally according to a magnetic change due to the movement of 
the object. 

7. (Original) The position detecting apparatus according to claim 1, 
wherein the position sensor comprises an optical scale member having a reflecting surface 
whose shape periodically changes, and an optical detector that relatively moves with the 
optical scale member in connection with movement of the object and outputs at least two 
phases of position detecting signals that change periodically or sinusoidally according to 
quantity of received Ught from light reflected on the optical scale member, which changes 
due to the movement, among light projected to the optical scale. 

8. (Original) An optical apparatus comprising: 
an optical system; and 

the position detecting apparatus according to claim 1 that detects a position 
of at least one optical element in the optical system. 
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9. (Original) The optical apparatus according to claim 8, further 

comprising: 

a control unit controlling defocus correction of the optical system in 
connection with a temperature change, 

wherein an output of the temperature detector is also used for control of the 
defocus correction. 

1 0. (Original) A position detecting method of adjusting gains and 
offsets of at least two phases of position detecting signals that change periodically or 
sinusoidally and are outputted from a position sensor according to movement of an object, 
and obtaining a position of the object on the basis of the position detecting signals whose 
gains and offsets are adjusted, comprising: 

a step of counting a wave number of the position detecting signals from a 
reference position; 

a step of obtaining adjustment data corresponding to the wave number that 
is counted; and 

a step of adjusting gains and offsets of the position detecting signals on the 
basis of the obtained adjustment data. 

1 1 . (Original) The position detecting method according to claim 1 0, 
further comprising: 

a step of detecting moving speed of the object; 
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a step of obtaining gain and offset variability data of the position detecting 
signals corresponding to the detected moving speed; and 

a step of adjusting gains and offsets of the position detecting signals on the 
basis of the obtained variability data and adjustment data corresponding to the counted 
wave number. 

12. (Original) The position detecting method according to claim 10, 
further comprising: 

a step of detecting ambient temperature of the position sensor; 

a step of obtaining gain and offset variability data of the position detecting 
signals corresponding to the detected temperature; and 

a step of adjusting gains and offsets of the position detecting signals on the 
basis of the obtained variability data and adjustment data corresponding to the counted 
wave number. 

13. (Original) A position detecting apparatus that detects a position of 
an object, comprising: 

a position sensor that outputs at least two-phases of position detecting 
signals that change periodically or sinusoidally according to movement of the object; 

a signal adjusting unit that performs gain and offset adjustment of each of 
the position detecting signals by using adjustment data; 



a calculation unit that obtains a position of the object on the basis of the 
position detecting signals whose gains and offsets are adjusted; and 

a memory circuit that can store the adjustment data, 

wherein the memory circuit maintains storing the adjustment data at least 
imtil the position detecting apparatus operates this time; and 

wherein at the time of the operation start at this time, the signal adjusting 
unit performs the gain and offset adjustment by using the adjustment data which is stored 
in the memory circuit. 

14. (Original) The position detecting apparatus according to claim 13, 
further comprising a volatile memory circuit that can store the adjustment data volatilely, 

wherein after the operation start at this time, the signal adjusting unit not 
only makes the adjustment data stored in the volatile memory circuit after obtaining it, and 
performs the gain and offset adjustment by using the newly obtained adjustment data. 

15. (Original) The position detecting apparatus according to claim 13, 
fiirther comprising a temperature detector detecting ambient temperature of the position 
sensor, 

wherein the memory circuit stores gain and offset variability data of the 
position detecting signals corresponding to temperature; and 



wherein the signal adjusting unit corrects the initial data on the basis of the 
temperature detected by the temperature detector, and the variability data stored in the 
memory circuit. 

16. (Original) The position detecting apparatus according to claim 13, 
wherein the position sensor comprises a magnetic member periodically magnetized, and a 
magnetic detector that relatively moves with the magnetic member in connection with 
movement of the object and outputs at least two phases of position detecting signals that 
change periodically or sinusoidally according to a magnetic change due to the movement of 
the object. 

17. (Original) The position detecting apparatus according to claim 13, 
wherein the position sensor comprises an optical scale member having a 

reflecting surface whose shape periodically changes, and an optical detector that relatively 
moves with the optical scale member in connection with movement of the object and 
outputs at least two phases of position detecting signals that change periodically or 
sinusoidally according to quantity of received light from light reflected on the optical scale 
member, which changes due to the movement, among light projected to the optical scale. 

18. (Original) An optical apparatus comprising: 
an optical system; and 



the position detecting apparatus according to claim 13 that detects a position 
of at least one optical element in the optical system. 

19. (Original) The optical apparatus according to claim 18, further 
comprising a control unit controlling defocus correction of the optical system in connection 
with a temperature change, 

wherein an output of the temperature detector is also used for control of the 
defocus correction. 

20. (Currently Amended) A position detecting method of adjusting 
gains and offsets of at least two phases of position detecting signals that change 
periodically or sinusoidally and are outputted from a signal detecting unit position sensor 
according to movement of an object, and obtaining a position of the object on the basis of 
the position detecting signals whose gains and offsets are adjusted, comprising: 

a first step of making the adjustment data, used for the gain and offset 
adjustment, stored; and 

a second step of performing the gain and offset adjustment by using the 
stored adjustment data as initial data when starting position detecting operation after the 
first step; 

a third step of storing gain and offset variability data of the position 
detecting signals to a temperature change in a memorv circuit: 

a fourth step of detecting ambient temperature of the position sensor: and 
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a fifth step of correcting the initial data on the basis of the detected 
temperature and the stored variabiHtv data. 



2 1 . (Currently Amended) The position detecting method according to 
claim 20, further comprising: 

a ste p of storing gain and offs e t variability data of the position d e tecting 
signals to a t e mperature change in th e mcmoiy circuit; 

a step o f detecting ambient temperature of the p o sition sensor; and 

a step of coiTCCting the initial data on the basis of the detected tcmpcratui - e 
and the stored vai - iability data 

a sixth step of performing the gain and offset adjustment bv using the 
corrected initial data . 

22. (New) A position detecting apparatus that detects a position of an 
object, comprising: 

a position sensor that outputs at least two-phases of position detecting 
signals that change periodically or sinusoidally according to movement of the object; 

a signal adjusting unit that performs gain and offset adjustment of each of 
the position detecting signals by using adjustment data; and 

a calculation unit that obtains a position of the object on the basis of the 
position detecting signals whose gains and offsets are adjusted; 
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wherein the signal adjusting unit adjusts gains and offsets of the position 
detecting signals on the basis of the adjustment data corresponding to a wave number of 
the position detecting signals from a reference position. 



23. (New) A position detecting method of adjusting gains and offsets 
of at least two phases of position detecting signals that change periodically or sinusoidally 
and are outputted from a position sensor according to movement of an object, and 
obtaining a position of the object on the basis of the position detecting signals whose gains 
and offsets are adjusted, comprising: 

a step of obtaining adjustment data corresponding to a wave number of the 
position detecting signals from a reference position; and 

a step of adjusting gains and offsets of the position detecting signals on the 
basis of the obtained adjustment data. 
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